US009409291B2

a2 United States Patent

(10) Patent No.: US 9,409,291 B2

Matsukuma 45) Date of Patent: Aug. 9, 2016
(54) ROBOT SYSTEM, METHOD FOR (56) References Cited
INSPECTION, AND METHOD FOR
PRODUCING INSPECTION OBJECT U.S. PATENT DOCUMENTS
(71)  Applicant: KABUSHIKI KAISHA YASKAWA 4415011 A % 111983 Grant ..o, B6ff172/§2
DENKI, Kitakyushu (JP) 4927545 A 5/1990 Roginski
N :
(72) Inventor: Kenji Matsukuma, Fukuoka (JP) 5265482 A * 11/1993 Davis oo Go%j/égézg?
5,338,358 A *  8/1994 Mizusawa .............. GOIN 1/312
(73) Assignee: KABUSHIKI KAISHA YASKAWA 118/401
DENKI, Kitakyushu-Shi (JP) 5443791 A * 8/1995 Cathcart ........... GOIN 35/0/098
422/561
(*) Notice: Subject to any disclaimer, the term of this 6,158,269 A * 122000 Dorenkott ............ Gmlz‘é%géé
%atselg b SZ)((SILde((l) o es‘dlus“’d under 35 6,562,568 Bl 52003 Kleiber et al.
o Y Ve (Continued)
(21) Appl. No.: 14/526,530
FOREIGN PATENT DOCUMENTS
(22) Filed: Oct. 29, 2014
Jp 63-289451 11/1988
(65) Prior Publication Data P 2004-037320 Cont 2/(21004
ontinue
US 2015/0127157 Al May 7, 2015 ( )
(30) Foreign Application Priority Data OTHER PUBLICATIONS
Chinese Office Action for corresponding CN Application No.
Nov. 1, 2013 (JP) ................................. 2013-228585 2014105942964, Oct. 29, 2015.
(51) Int.CL (Continued)
B25J 9/00 (2006.01)
B25J 9/16 (2006.01) . . . .
GOIN 35/00 (200601) Prlmary Examiner — NICh.OIaS KISWa.IltO
GOIN 35/10 (2006.01) (74) Attorney, Agent, or Firm — Mori & Ward, LLP
GO1F 23/292 (2006.01)
(52) US.CL
CPC .............. B25J 9/0087 (2013.01); B25J 9/1682 7 ABSTRACT
(2013.01); B25J 9/1694 (2013.01); GOIF A robot system according to an embodiment includes a sen-
23/2921 (2013.01); GOIN 35/0099 (2013.01); sor, an arm, and an instructor. The sensor is configured to
GOIN 35/1009 (2013.01); GOIN 2035/1025 detect an interface of a liquid. The arm includes a holding
(2013.01); GOSB 2219/39109 (2013.01); Y10S mechanism that holds a container containing the liquid. The
901/09 (2013.01); Y10S 901/ 449(02](}41(2?21351 ;, ]0 OS instructor instructs the arm to cause the container to enter a
: sensing region of the sensor while holding the container, so as
(58)  Field of Classification Search to cause the sensor to detect the interface.

CPC ...... B257 9/0087; B25J 9/1682; B25J 9/1694;
GO1F 23/2921; GOIN 35/0099; GOIN 35/1009
See application file for complete search history.

11 Claims, 13 Drawing Sheets




